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Description 

VEHICLE SUB FRAME AND BUSH MOUNTING STRUCTURE 
<Technical Field> 

The present invention relates to a vehicle subframe 
which is mounted on a body and on which a suspension system 
and a differential gearbox are mounted. 

In addition, the invention relates to an improved 
technique for a bush mounting structure for mounting an 
elastic bush on a frame. 
<Background Art> 

A vehicle subframe is such that longitudinal and 
transverse tubular members are joined together to thereby 
form, for example, a structure having the shape of 
pro j ecting parallels and needed mount portions are formed 
on the structure, and there is known, for example, a 
subframe in which cylindrical members are joined to ends 
of longitudinal and transverse members for attachment 
to a body. (Refer, for example, to JP-A-2 0 0 3- 1 4 62 4 0 
(hereinafter, referred to as Pat ent Document No . 1) (Page 
4, Fig. 1) ) . 

Patent Document No. 1 will be described based on 
the following figure. 

Fig. 22 is an explanatory diagram which explains 
a basic configuration of the related art . A conventional 
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automotive subfraitie is such that collar members 1302 are 
joined to distal end portions of a subframe main body 
1301 for connecting the subframe to a body frame of a 
motor vehicle, and in the event that the subframe main 
body 1301 lacks in dimension, flat portions 1303 of the 
collar member 1302 are fillet welded (beads 1304) to the 
subframe main body 1301 in such a state that the flat 
portions 1303 are displaced as shown in (c) . 

In the automotive subframe of Patent Document No, 
1, while the collar members 1302 at both ends of the 
subframe main body 1301 are fixed to the body and for 
example, a differential gearbox is mounted on the 
subframe main body 1301, the subframe main body 1301 is 
liable to be deformed, and there has been desired a 
structure which can increase the strength without 
interrupting the lightening of the weight of the subframe 
main body 1301. 

In addition, in a bush mounting structure in which 
various types of members are mounted on a frame such as 
a body frame by brackets via elastic bushes, the elastic 
bush is made up of an inner tube, an outer tube which 
surrounds the inner tube and an elastic element which 
connects between the inner tube and the outer tube. 
There are known various types bush mounting structures 
like this (refer, for example, to Japanese Utility Model 
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Registration No. 2601866 (hereinafter, referred to as 
Patent Document No. 2) (Figs. 1 to 4)). 

A conventional bush mounting structure shown in 
Patent Document No. 2 will be described based on the 
following figure, Fig. 21. 

Figs. 21(a), (b) are schematic diagrams of a 
conventional bush mounting structure, wherein Fig. 21 (a) 
shows a side configuration of the bush mounting structure 
and Fig. 21(b) shows a cross- sectional configuration 
taken along the line b-b in Fig. 21(a). 

This conventional bush mounting structure is such 
that left and right lateral linkages 303, 303 are mounted 
on a subframe 301 mounted on a body by a bracket 302 in 
such a manner as to swing. Elastic bushes 304, 304 are 
used at these mount portions to enable such a mounting. 

As shown in Fig. 21 (b) , the subframe 301 is a pressed 
product which is formed into a downwardly oriented 
U-shape section component by joining together an upper 
half 305, which is placed upper, and a forward-placed 
front lower 306 and a rearward-placed rear lower 307 which 
are joined to a lower portion of the upper half 305. 

The subframe 301 constructed as described above is 
such that a bracket, as a separate member,, made up of 
a downwardly oriented U-shape section component is 
inserted to be mounted between a lower end portion of 
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the front lower 306 and a lower end portion of the rear 
lower 307. The elastic bushes 304, 304 can be mounted 
on the subframe 301 by bolts 308, 308 which pass through 
the bracket 302, the lower end portion of the front lower 
306 and the lower end portion of the rear lower 307. 

Incidentally, the bracket 302 is required to 
sufficiently bear loads exerted thereon from axial and 
radial directions of the elastic bushes 304, 304, as well 
as transmitting the loads to the subframe 301 with good 
efficiency. To this end, the mounting strength and 
support rigidity of the bracket 302 on which the elastic 
bushes 304, 304 are mounted are wanted to be increased. 
Moreover, the bracket 302 is required to be simple in 
configuration . 

As shown in Fig. 21(b), however, the aforesaid 
conventional bush mounting structure only constitutes 
a configuration in which the U-shape section bracket 302 
is interposed between the front and rear lowers 306, 307. 
There still exists a room for improvement in attempting 
to increase the mounting strength and support rigidity 
of the bracket 302 on which the elastic bushes 304, 304 
are mounted. 

<Disclosure of the Invention> 

A problem that the invention is to solve is to 
provide a vehicle subframe whose strength is increased. 
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In addition, another problem that the invention is 
to solve is to provide a technique which can increase 
through a simple configuration the mounting strength and 
support rigidity of a bracket on which elastic bushes 
are mounted. 

According to a first aspect of the invention, there 
is provided a vehicle subframe including a pair of left 
and right longitudinal members, which extends in a 
longitudinal direction of a body, which each have a body 
mount portion and a mount portion on which a suspension 
arm is mounted, and a tubular cross member which extends 
in a transverse direction of the body and connects 
together the pair of left and right longitudinal members, 
characterized in that the cross member has a recessed 
portion which is recessed continuously over a 
longitudinal direction thereof. 

According to a second aspect of the invention, the 
vehicle subframe is characterized in that the recessed 
portion is formed at a lower portion of a main body of 
the cross member and is recessed upwardly, and that a 
damping member is fitted in a resulting recess. 

According to a third aspect of the invention, the 
vehicle subframe is characterized in that the tubular 
cross member is a member which is formed into a shape 
having a substantially quadrangular closed section by 
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an upper plate, a front side plate, a lower plate, and 
a rear side plate, and that the recessed portion is 
configured such that a sectional shape of the cross member 
which lies normal to an axis thereof is recessed towards 
an inside of the section and has a front bracket plate 
portion which is parallel to the front side plate, a rear 
bracket plate portion which is parallel to the rear side 
plate and folded-back portions which are folded back from 
the front and rear bracket plate portions. 

According to the first aspect of the invention, 
since the cross member has the recessed portion which 
is continuously recessed over the longitudinal direction 
thereof, the recess in the recessed portion produces a 
state in which a U-shaped member is added within a tubular 
shape, whereby the strength against loads (section 
modulus) is increased, an advantage being thereby 
provided that the strength can be increased. 

According to the second aspect of the invention, 
since the recessed portion is formed in the lower portion 
of the main body of the cross member and is recessed 
upwardly and the damping member is fitted in the recess, 
a load is transmitted to the recessed portion via the 
damping member, so as to be borne by the recessed portion, 
and as a result, there is provided an advantage that the 
strength of the cross member can be increased. 
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According to the third aspect of the invention, 
since the recessed portion has the front bracket portion 
which is parallel to the front side plate and the rear 
bracket plate portion which is parallel to the rear side 
plate, the strength against the load W (section modulus) 
is increasedby the front and rear bracket plate portions, 
whereby there is provided an advantage that the strength 
can be increased. 

According to a fourth aspect of the invention, there 
is provided a bush mounting structure for mounting on 
a frame by a bracket an elastic bush in which an inner 
tube and an outer tube which surrounds the inner tube 
are connected together by an elastic body, wherein the 
bracket is disposed in such a manner as to hold both ends 
of the inner tube therein, and the elastic bush is mounted 
by passing a bolt through the inner tube, the bush 
mounting structure being characterized in that the 
bracket has bracket plate portions each having a plane 
which contacts an end face of the inner tube and 
folded-back portions which are folded back from the 
bracket plate portions. 

According to a fifth aspect of the invention, the 
bush mounting structure is characterized in that the 
bracket plate portions and the folded-back portions are 
made to oppositely face each other via a given space 
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portion . 

According to a sixth aspect of the invention, the 
bush mounting structure is characterized in that the 
frame is made up of a tubular member, that the shape of 
a section of the tubular member which lies normal to an 
axis thereof is configured so as to be recessed towards 
an inside of a section of the tubular member, and that 
the bracket plate portions are formed on inner surfaces 
of a resulting recessed portion, while the folded-back 
portions are formed continuously from the tubular member . 

According to the fourth aspect of the invention, 
notwithstanding a simple configuration in which only the 
planes which are brought into contact with the end faces 
of the inner tube of the elastic bush are provided on 
the bracket plate portions of the bracket and, 
furthermore, the folded-back portions are provided by 
folding back edges of the bracket plate portions, the 
rigidity of the bracket plate portions can be increased 
by the folded-back portions. Due to this, the mounting 
strength and support rigidity of the bracket on which 
the elastic bush is mounted can be increased. 
Consequently, a load exerted on the bracket plate 
portions from the elastic bush can sufficiently borne 
by the bracket and the load can be transmitted to the 
frame with good efficiency. 
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According to the fifth aspect of the invention, 
since the bracket plate portions and the folded-back 
portions are made to oppositely face each other via the 
given space portion, the rigidity of a composite 
component made up of the bracket plate portions and the 
folded-back portions can be increased by such an extent. 
Thus, the rigidity of the bracket plate portions and the 
folded^-back portions can be increased further. 

According to the sixth aspect of the invention, 
since the bracket plate portions are formed on the inner 
surfaces of the recessed portion which is configured so 
as to be recessed towards the inside of the section of 
the frame which is made up of the tubular member, the 
bracket can be formed integrally on the frame made up 
of the tubular member with a simple configuration. Due 
to this, there is no need to mount a bracket made up of 
a separate member on the frame. Since the number of 
components can be reduced, the lightening of the weight 
of the composite component made up of the frame and the 
bracket can be realized, and the reduction in the 
production costs of the bush mounting structure can be 
realized. Furthermore, since there is no need to join 
a bracket made up of a separate member to the frame, the 
manufacturing accuracy with which the composite 
component made up of the frame and the bracket can be 
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increased. Moreover, the load exerted on the bracket 
plate portions from the elastic bush can be transmitted 
to the frame with good efficiency. 

Furthermore, since the folded-back portion which 
are folded back from the bracket plate portions are formed 
continuously from the tubular member, the load exerted 
on the bracket plate portions from the elastic bush can 
be borne by the entirety of the tubular member via the 
folded-back portions in an ensured fashion. The support 
rigidity of the bracket which supports the elastic bush 
can be increased with better efficiency. 
<Brief Description of the Drawings> 

Fig. 1 is a perspective view of a front part of a 
vehicle according to the invention, 

Fig. 2 is a perspective view showing surroundings 
of front side frames according to the invention, 

Fig. 3 is a perspective view of a rear part of the 
vehicle according to the invention, 

Fig. 4 is a perspective view of a front subframe 
according to the invention, 

Fig. 5 is an explanatory diagram which explains 
materials for respective members which make up the front 
subframe according to the invention, 

Fig. 6 is a plan view of the front subframe according 
to the invention, 
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Fig. 7 is an exploded perspective view of the front 
subframe according to the invention, 

Figs. 8(a) to (b) are diagrams showing the 
configuration of a left longitudinal member according 
to the invention, 

Figs. 9(a) to (b) are diagrams showing the left 
longitudinal member according to the invention, 

Fig. 10 is a perspective view which shows that a 
front suspension and a steering gearbox are mounted on 
the front subframe according to the invention, 

Fig. 11 is a plan view of a main part of the front 
subframe according to the invention where the front 
suspension is mounted, 

Fig. 12 is an exploded view of the front subframe 
according to the invention, the front suspension and the 
steering gearbox, 

Fig. 13 is a perspective view of a rear subframe 
according to the invention, 

Fig. 14 is an explanatory diagram which explains 
materials for respective members which make up the rear 
subframe according to the invention, 

Fig. 15 is a plan view of the rear subframe according 
to the invention, 

Figs. 16(a) to (e) are diagrams which show the 
configuration of a front cross member according to the 
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invent ion, 

Figs, 17(a) to (b) are diagrams which shows the 
configuration of the front cross member, 

Fig. 18 is a perspective view showing a 
configuration in which an elastic bush is mounted on the 
front cross member according to the invention, 

Figs. 19(a) to (c) are diagrams which show modi f ied 
examples of front cross members according to the 
invention, 

Fig. 20 is a perspective view which shows that a 
rear suspension is mounted on the rear subframe according 
to the invention, 

Figs. 21(a) to (b) are schematic diagrams which 
shows a conventional bush mounting structure, and 

Figs. 22(a) to (c) are diagrams which explain a 
basic configuration of a conventional vehicle subframe. 

Note that in the figures, reference numeral 10 
denotes a vehicle, 20 a body frame, 42 a front subframe, 
53 a rear subframe (a vehicle subframe), 61, 202 a frame 
( a tubular member ) , 81, 221 a bracket (a recessed portion) , 
95, 235 a folded-back portion; 96, 236a, b a bracket plate 
portion, 100, 240 an elastic bush, 101, 241 an inner tube, 
102, 242 an outer tube, 103, 243 an elastic element, 104, 
244 a bolt and SI, S2 a given space portion. 
<Best Mode for Carrying out the Invention> 
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A best mode for carrying out the invention will be 
described below based on the accompanying drawings. 
Note that "front", "rear", "left", "right", "up" and 
"down" denote directions as viewed from the driver, and 
Fr denotes front, Rr denotes rear, L denotes left, R 
denotes right and CL denotes a center of a body (a 
transverse center) . 

Firstly, a vehicle will briefly be described based 
on Figs . 1 to 3 . 

.Fig. 1 is a perspective view of a front part of a 
vehicle according to the invention. A front part of a 
body frame (a body) 20 of a vehicle 10 is constructed 
into a monocoque body which is mainly made up of left 
and right front side frames 21, 21 which extend in a 
longitudinal direction of the body on both sides of the 
front part of the body, left and right upper frames 22, 
22 which lie transversely outside and above the left and 
right front side frames 21, 21 and which extend in the 
longitudinal direction of the body, left and right front 
damper housings 23, 23 which are extended between the 
left and right front side frames 21, 21 and the left and 
right upper frames 22, 22, and a front bulkhead 24 
connected to front portions of the left and right front 
side frames 21, 21 and front portions of the left and 
right upper frames 22, 22. 
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The front bulkhead 24 is mainly made up of a lower 
cross member 25 which extends in a transverse direction 
below the front portions of the left and right front side 
frames 21, 21, left and right side stays 26, 26 which 
extend upwardly from both end portions of the lower cross 
member 25 and an upper cross member 27 which extends in 
the transverse direction so as to connect together upper 
ends of the side stays 26, 26. 

The upper cross member 27 is such that left and right 
extensions 28, 28 are extended obliquely rearwards from 
left and right end portions thereof so as to connect to 
longitudinal intermediate portions of the left and right 
upper frames 22, 22 via the extensions 28, 28. 

The body frame 20 configured as described above is 
configured such that a front subframe 42 is suspended 
therefrom at the front portions of the left and right 
front side frames 21, 21 and front end portions of left 
and right floor frames 31, 31 which extend rearwards, 
respectively, from rear ends of the front side frames 
21, 21 via four front, rear, left and right vibration 
preventive elastic bushes 41 ...(.. . denotes a plural 
number, and this will be true hereinafter) . 

Fig. 2 is a perspective view which shows 
surroundings of the front side frames. The front 
subframe 42 is such that an engine 43 is mounted on a 
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right half portion and a transmission 44 is mounted on 
a left half portion thereof. In the transmission 44, a 
propeller shaft 45 extends rearwards from an output side 
for transmission of power. 

Fig. 3 is a perspective view of a rear part of the 
vehicle according to the invention. The rear part of the 
body frame 20 is mainly made up of left and right rear 
side frames 51, 51 which extend in the longitudinal 
direction of the body on both sides of the rear part of 
the body and is configured such that a rear subframe 53 
(a vehicle subframe) is suspended from these rear side 
frames 51, 51 via four front, rear, left and right 
vibration preventive elastic bushes 52 ... . 

A rear differential gearbox 54 is mounted on the 
rear subframe 53 using a suspension method, and a rear 
suspension 260 (refer to Fig. 20) is mounted on the rear 
subframe 53. The rear subframe 53 includes left and 
right longitudinal members 201, 201, a front cross member. 

202 which is provided forward and a rear cross member 

203 which is provided rearward. In the rear subframe 53, 
the forward-placed front cross member 202 exhibits a 
curved shape which is curved such that both end portions 
become horizontal while a central portion thereof become 
convex upwardly, that is, an arch shape in order to avoid 
the interference with the rear differential gearbox 54. 
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The details of the front cross member 202 will be 
described later on. 

Power transmitted from the propeller shaft 45 
(refer to Fig. 2) can be distributed to be transmitted 
to left and right rear road wheels by left and right drive 
shafts via rear differential gears within the rear 
differential gearbox 54. As is clear from the 
description that has been made heretofore and Figs. 2 
and 3, the vehicle 10 is a four-wheel drive vehicle in 
which front and rear road wheels are driven by an engine 
43 installed at the front part of the body. 

Next, an overall configuration of the front 
subf rame 42 will be described based on Figs . 4 to 7 . Fig. 
4 is a perspective view of the front subframe according 
to the invention. Fig. 5 is an explanatory diagram which 
explains materials for respective members which make up 
the front subframe according to the invention. Fig. 6 
is a plan view of the front subframe according to the 
invention. Fig. 7 is an exploded perspective view of the 
front subframe according to the invention. 

As shown in Figs. 4 and 5, the front subframe 42 
is a product made of a metallic material, for example, 
an aluminum product or aluminum alloy product 
(hereinafter, generally referred to as an aluminum alloy 
product) . Among respective members shown in Fig. 5, a 
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material shown white denotes an extruded material (an 
extruded product) or a protruded material (a protruded 
product) and a material shown satinized or shaded with 
dots denotes a diecast product. 

As shown in Figs. 4, 6 and 7, the front subframe 
42 exhibits substantially the shape of projecting 
parallels (the shape of a sharp) or the shape of a hollowed 
square as viewed from the top thereof and is made up of 
left and right longitudinal members 61, 61 which extends 
in the longitudinal direction of the body, a front cross 
member 62 which extends in a transverse direction of the 
body so as to extend between front ends of the left and 
right longitudinal members 61, 61, a rear cross member 
63 which extends in the transverse direction of the body 
so as to extend between rear ends of the left and right 
longitudinal members 61, 61, left and right primary 
connecting members 64, 64 which connect end portions of 
the front cross member 62 to front end portions of the 
left and right longitudinal members 61, 61, left and right 
stiffening plates 65, 65 (refer to Fig. 7) which are 
placed, respectively, on lower end faces of rear end 
portions of the left and right longitudinal members 61, 
61 and left and right secondary connecting members 66, 
66 (refer to Fig. 7) which connect end portions of the 
rear cross member 63 to end portions of the left and right 
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longitudinal members 61, 61. 

The left and right longitudinal members 61, 61 are 
side members of molded products formed by obtaining a 
square pipe from, for example, a tubular extruded 
material (an extruded product) and further applying a 
bulging process to the square pipe so obtained so as to 
form it into a partially irregular shape. The front 
cross member 62 is a cross member of a round pipe which 
is obtained from, for example, a tubular extruded 
material (an extruded product). The left and right 
primary connecting members 64, 64 are diecast products 
each formed into an L-shape as viewed from the top thereof 
and include body mount portions 64b each having a 
vertically penetrating through hole 64a which are 
integrally formed at corners thereof. The longitudinal 
members 61, 61 and the front cross member 62 are inserted 
into the left and right primary connecting members 64, 
64 so as to be joined integrally thereto. 

The rear cross member 63 is a cross member made up 
of a diecast product which is formed substantially into 
an H-shape. To describe specifically, the rear cross 
member 63 is characterized by being a substantially 
U-shape section component as viewed from a side thereof, 
being curved into an arc shape which protrudes upwardly 
and having formed integrally at left and right ends 
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thereof left and right sub- longitudinal members 71, 71 
which extend in the longitudinal direction of the body. 

As shown in Fig. 7, the left and right 
sub-longitudinal members 71, 71 are downwardly oriented 
angular channel section components and have formed 
integrally at rear portions thereof body mount portions 
73, 73 having vertically penetrating through holes 72, 
72. On the other hand, the left and right stiffening 
plates 65, 65 are upwardly oriented angular channel 
section components. The stiffening plates 65, 65 are 
overlapped on at least front half portions of lower 
surfaces of the sub- longitudinal members 71, 71 so as 
to be joined thereto, whereby the sub- longitudinal 
members 71, 71 can be formed into closed section 
components . 

Furthermore, by (1) joining the rear end portions 
of the left and right longitudinal members 61, 61 to front 
end portions of the left and right sub-longitudinal 
members 71, 71, and (2) overlapping the secondary 
connecting members 66, 66 on lower surfaces of the rear 
end portions of the left and right longitudinal members 
61, 61 and lower surfaces of front end portions of the 
stiffening plates 65, 65, (3) the longitudinal members 
61, 61 can integrally be joined to both the ends of the 
rear cross member 63. 
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As is clear from what has been described heretofore, 
the sub-longitudinal members 71, 71 and the stiffening 
plates 65, 65 function as connecting members for joining 
the longitudinal members 61, 61 integrally to both the 
ends of the rear cross member 63 and also double as the 
longitudinal members 61, 61. 

The rear cross member 63, which is configured as 
described above, has integrally a plurality of primary 
boss portions 74 . . . which protrude upwardly from both 
left and right ends of each of a front edge and a rear 
edge thereof and a plurality of secondary boss portions 
75 . . . which protrude upwardly from a central portion 
of each of the front edge and the rear edge thereof. 

The left and right sub-longitudinal members 71, 71 
each have integrally three upwardly protruding arm mount 
portions 76 . . . at a front upper portion and an upwardly 
distended stabilizer bracket mount portion 77 at a rear 
upper portion thereof . 

Incidentally, the left and right longitudinal 
members 61, 61 have brackets (recessed portions) 81, 81 
(refer to Fig. 8) which are opened transversely outwardly. 
The left longitudinal member 61 has a diecast cover 83 
which covers a transmission support opening 82 which is 
opened in an upper portion thereof. 

The front cross member 62 is such as to have a power 
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plant support portion 84 mounted at an upper central 
portion and a jack-up portion 85 mounted at a lower 
central portion 

Next, the bracket 81 provided on the left 
longitudinal member 61 will be described based on Figs. 
4, 8 and 9. Note that since the bracket 81 provided on 
the right longitudinal member 61 has the same 
configuration as that provided on the left longitudinal 
member, the description thereof will be omitted. 

Figs. 8(a), (b) are diagrams showing the 
configuration of the left longitudinal member according 
to the invention, wherein Fig. 8(a) shows the 
configuration of a main part of the left longitudinal 
member 61, and Fig. 8(b) shows the configuration of the 
main part of the longitudinal member 61 taken along the 
line b-b in Fig. 8(a) . 

Figs. 9(a), (b) are diagrams showing the 
configuration of the left longitudinal member 61 
according to the invention, wherein Fig. 9(a) shows the 
configuration of a section taken along the line b-b in 
Fig. 8 (a) , and Fig. 9 (b) shows a bush mounting structure 
in which an elastic bush 100 is mounted in the sectional 
portion shown in Fig. 9(a) . 

As shown in Figs. 8 and 9, the left longitudinal 
member 61 is a frame made of a tubular member, and this 
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tubular member is a member that is formed so as to have 
a substantially quadrangular closed section by an upper 
plate 91, an outboard side plate 92, a lower plate 93 
and an inboard side plate 94. The outboard side plate 

92 corresponds to a left side surface of the front 
subframe 42 shown in Fig. 4. 

The left longitudinal member 61 is configured such 
that the shape of a section which lies normal to an axis 
thereof is recessed towards an inside of the section, 
as shown in Fig. 9(a), at an intermediate portion along 
the length thereof, whereby the resulting recessed 
portion 81 is made to constitute a bracket, with a through 
hole 97a opened in a bottom 97 of the recessed portion 
81 . 

To describe specifically, the recessed portion 81 
is configured into the sectional shape by recessing the 
outboard side plate 92 in such a manner as to be folded 
back from an edge of the upper plate 91 and an edge of 
the lower plate 93 into the inside of the closed section, 
so that portions of the outboard side plate 92 so folded 
back extend inwards along the upper and lower plates 91, 

93 via resulting upper and lower folded-back portions 
95, 95 so as to constitute upper and lower bracket plate 
portions 96, 96 while a portion between ends of the 
portions of the outboard side plate 92 so extended 



22 



constitutes the bottom 97, with the trough hole 97a opened 
in the bottom 97. 

The upper bracket plate portion 96 is a flat plate 
which is brought into contact with an inner surface of 
the upper plate 91, and the lower bracket plate portion 
96 is a flat plate which is brought into contact with 
an inner surface of the lower plate 93. Thus, the upper 
and lower bracket plate portions 96, 96 can be formed 
on inner surfaces of the recessed portion 81. 

As shown in Fig. 9, the bottom 97 constitutes a flat 
plate which is substantially parallel to the inboard side 
plate 94 at a position which is spaced apart at a given 
interval from the inboard side plate 94. The through 
hole 97a is a large hole which is opened to near upper 
and lower edges of the bottom 97. Since the bottom 97 
is little influenced by an external force, the lightening 
of the weight of the longitudinal member 61 can be 
realized by opening the through hole 97a. 

As shown in Fig. 9 (a) , the folded-back portions 95, 
95 are portions which are folded back from the edges of 
the upper and lower plates 91, 93 to the bracket plate 
portions 96, 96 in such a manner as to exhibit an annular 
sectional shape which is slightly vertically distended. 
Due to this, given space portions SI, S2 are provided 
within the folded-back portions 95, 95. Consequently, 
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the folded-back portions 95, 95 can be said to be portions 
which are formed continuously from the longitudinal 
member 61 which is the tubular member. The folded-back 
portions 95, 95 and the bracket plate portions 96, 96 
are made to oppositely face each other via the given space 
portions SI, S2 . 

As is clear from what has been described above, the 
recessed portion 81, that is, the bracket 81 has the 
bracket plate portions 96, 96 and the folded-back 
portions 95, 95 which are folded back from the bracket 
plate portions 96, 96. Thus, the bracket 81 is 
characterized in that the bracket 81 is integrally 
provided on the longitudinal member 61 made up of the 
tubular member at the intermediate portion along the 
length thereof (refer to Fig. 8(a)). Furthermore, the 
bracket 81 has a vertically penetrating bolt through hole 
98. This bolt through hole 98 is such as to pass through 
the upper plate 91, the lower plate 93 and the upper and 
lower bracket plate portions 96, 96. 

Fig. 9(b) shows the bush mount ing structure in whi ch 
the elastic bush 100 is mounted on the longitudinal member 
61 by the bracket 81. The elastic bush 100 is a vibration 
preventive member configured such that an inner tube 101 
and an outer tube 102 which surrounds the inner tube 101 
are connected by an elastic element 103 such as a rubber, 
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and an arm member such as a lower arm 112 of a front 
suspension is integrally provided on the outer tube 102. 

The bracket 81 is characterized by being disposed 
in such a manner that both ends of the inner tube 101 
are held by the bracket plate portions 96, 96. The upper 
and lower bracket plate portions 96, 96 have planes which 
are brought into contact with respective end faces of 
the inner tube 101. 

By overlapping the upper plate 91 on the upper 
bracket plate portion 96 and overlapping the lower plate 
93 on the lower bracket plate portion 96, the rigidity 
can be increased, and the elastic bush 100 can be fastened 
to be supported by the two plates at each of the upper 
and lower sides of the bracket 81. 

As is clear from what has been described above, 
according to the bush mounting structure shown in Figs. 
8 and 9, notwithstanding a simple configuration in which 
only the planes which are brought into contact with the 
end faces of the inner tube 101 of the elastic bush 100 
are provided on the bracket plate portions 96, 96 and, 
furthermore, the folded-back portions 95, 95 are provided 
by folding back the edges of the bracket plate portions 
96, 96, the rigidity of the bracket plate portions 96, 
96 can be increased by the folded-back portions 95, 95. 
Due to this, the mounting strength and support rigidity 
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of the bracket on which the elastic bush 100 is mounted 
can be increased. Consequently, a load exerted on the 
bracket plate portions 96, 96 from the elastic bush 100 
can sufficiently borne by the bracket 81 and the load 
can be transmitted to the longitudinal member 61 with 
good efficiency. 

Furthermore, since the bracket plate portions 96, 
96 and the folded-back portions 95, 95 are made to 
oppositely face each other via the given space portions 
SI, S2, the rigidity of the composite component made up 
of the bracket plate portions 96, 96 and the folded-back 
portions 95, 95 can be increased by such an extent. Thus , 
the rigidity of the bracket plate portions 96, 96 and 
the folded-back portions 95, 95 can be increased further. 

In addition, since the bracket plate portions 96, 
96 are formed on the inner surfaces of the recessed 
portion 81 by configuring the longitudinal member (frame) 
61 made up of the tubular member so as to be recessed 
towards the inside of the section thereof, the bracket 
81 can be formed integrally on the longitudinal member 
61 made up of the tubular member with the simple 
configuration. Due to this, there is no need to mount 
a bracket made up of a separate member on the longitudinal 
member 61. Since this enables the reduction in the 
number of components, the lightening of the weight of 
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the composite component made up of the longitudinal 
member 61 and the bracket 81 can be realized. 
Furthermore, since there is no need to join a bracket 
made up of a separate member to the longitudinal member 
61, the accuracy can be increased with which the composite 
component made up of the longitudinal member 61 and the 
bracket 81 is manufactured. Moreover, the load exerted 
on the bracket plate portions 96, 96 from the elastic 
bush 100 can be transmitted to the longitudinal member 
61 with good efficiency. 

Furthermore, since the folded-back portions 95, 95 
which are folded back from the bracket plate portions 
96, 96 are formed continuously from the longitudinal 
member 61 made up of the tubular member, the load exerted 
on the bracket plate portions 96, 96 from the elastic 
bush 100 can sufficiently be borne by the entirety of 
the longitudinal member 61 via the folded-back portions 
95, 95. The support rigidity of the bracket 81 which 
supports the elastic bush 100 can be increased with better 
efficiency. 

Next, the configuration of surroundings of the 
front subframe 42 and a front suspension 110 will be 
described based on Figs. 10 to 12. Note that since left 
and right front suspensions are identical in 
configuration, only a left one will be described, and 
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the description of a right one will be omitted. 

Fig. 10 is a perspective view which shows that a 
front suspension and a steering gearbox are mounted on 
the front subframe according to the invention. 

Fig. 11 is a plan view of a main part of the front 
subframe according to the invention where the front 
suspension is mounted. 

Fig. 12 is an exploded view of the front subframe 
according to the invention, the front suspension and the 
steering gearbox. 

As shown in Fig. 10, a left front suspension 110 
is a front suspension system which suspends a front road 
wheel from the body frame 20 and is mainly made up of 
an upper arm 111 which is mounted on the front side frame 
21 in such a manner as to swing vertically, a lower arm 
112 which is mounted on the left longitudinal and 
sub-longitudinal members 61, 71 in such a manner as to 
swing, a front cushion 113 which is mounted between the 
lower arm 112 and the front damper housing 23 (refer to 
Fig. 1) and a knuckle 114 which is connected to the upper 
arm 111 and the lower arm 112. 

As shown in Figs. 10 to 12, the lower arm 112 is 
a substantially Y-shaped member as viewed from the top 
thereof in which a forward-placed front arm 122 and a 
rearward-placed rear arm 123 are extended from a knuckle 
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connecting portion 121 to which the knuckle 114 is 
connected. A distal end portion of the front arm 122 is 
to be mounted in the bracket 81 of the longitudinal member 
61 via the elastic bush 100 with a bolt 104 in such a 
manner as to swing vertically (also refer to Fig. 9 (b) ) . 
On the other hand, a distal end portion of the rear arm 
123 is to be mounted on a rear bracket 124 via an elastic 
bush (not shown) with a bolt 125 in such a manner as to 
swing vertically. The rear bracket 124 is such as to be 
mounted on the arm mount portions 76 on the 

sub-longitudinal member 71 with bolts 126 .... 

The sub-longitudinal member 71 is such that a 
stabilizer bracket 131 is mounted on the stabilizer 
bracket mount portion 77 with bolts 132, 132. The 
stabilizer bracket 131 is a member which supports a 
rod-shaped stabilizer 133 which connects between the left 
and right lower arms 112 (only the left one is shown) . 

The rear cross member 63 doubles as a member which 
fixes the steering gearbox 141 which extends in the 
transverse direction of the body. The steering gearbox 
141 is a member which accommodates therein a gear 
mechanism (for example, a power steering gear mechanism) 
which converts a steering force of a steering wheel, not 
shown, into a turning force acting in the transverse 
direction of the body so as to be drawn out of a tie rod 
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142. The tie rod 142 is to be connected to an arm 114a 
of the knuckle arm 114. 

The steering gearbox 141 and the aluminum diecast 
cover 143 are superposed on to the rear cross member 63 
in that order from thereabove, so that these members are 
fastened together on to the primary boss portions 74 . . . 
with bolts 144 . . . , and furthermore, the cover 143 
is fastened on to the secondary boss portions 75 with 
bolts 145 . . . , whereby the steering gearbox 141 can 
be mounted on the front subframe 42. 

The vibration preventive elastic bushes 41 via 
which the front subframe 42 is mounted on a lower portion 
of the body frame 20 (refer to Fig. 1) at four corners 
are each made up of vertically halved elastic bushes 151, 
152 and a mounting bolt 153. 

The transmission support opening 82 in the left 
longitudinal member 61 is for mounting a vibration 
preventive bush 161 on the cover 83 with bolts 162 . . .. 
This elastic bush 161 is a member for mounting the 
transmission 44 (refer to Fig. 2) on the front subframe 
42 . 

Next, an overall configuration of the rear subframe 
53 will be described based on Figs. 13 to 15. Fig. 13 
is a perspective view of the rear subframe according to 
the invention. Fig. 14 is an explanatory diagram which 



30 



explains materials for respective members which make up 
the rear subframe according to the invention. Fig. 15 
is a plan view of the rear subframe according to the 
invention . 

As shown in Figs. 13 and 14, the rear subframe 53 
is a product of a metallic material such as an aluminum 
product or an aluminum alloy product (hereinafter, 
generally referred to as an aluminum alloy product) . 
Among respective members shown in Fig. 14, a material 
shown white denotes an extruded material (an extruded 
product) or a protruded material (a protruded product) 
and a material shown satinized or shaded with dots denotes 
a diecast product. 

As shown in Figs. 13 to 15, the rear subframe 53 
exhibits substantially the shape of projecting parallels 
(the shape of a sharp) or the shape of a hollowed square 
as viewed from the top thereof and is made up of left 
and right longitudinal members 201, 201 which extends 
in the longitudinal direction of the body, a front cross 
member 202 which extends in the transverse direction of 
the body so as to extend between front ends 333, 333 of 
the left and right longitudinal members 201, 201, a rear 
cross member 203 which extends in the transverse 
direction of the body so as to extend between rear ends 
334, 334 of the left and right longitudinal members 201, 
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201. Reference numeral 205 denotes a weld portion 
(including a bead) which is formed by implementing a 
fillet welding. 

The left and right longitudinal members 201, 201 
are side members made up of diecast products whose section 
intersecting an axis C thereof at right angles is formed 
into an angular channel shape and each constitute a member 
which exhibit a transversely outwardly oriented 
substantially angular channel shape as an overall shape 
as viewed from the top thereof by forming integrally 
thereon a front body mount portion 211 which extends 
transversely outwardly from the front end portion 333 
and a rear body mount portion 212 which extends 
transversely outwardly from the rear end portion 334. 
The front body mount portion 211 and the rear body mount 
portion 212 each have a vertically penetrating through 
hole 213 at a distal end thereof. 

The right longitudinal member 201, which is 
configured as described above, has integrally front upper 
and rear upper upper-side brackets 214, 214 which are 
formed at upper portions of the front end portion 333 
and the rear end portion 334 and on which an upper arm 
261 (refer to Fig. 20) of a suspension arm is to be mounted, 
a suspension bracket mount portion 215 which is formed 
at a lower portion of the front end portion 333, a rear 
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upper lower rear bracket 216 which is formed at a lower 
portion of the rear end portion 334 an on which a rear 
lower arm (not shown) of the suspension arm is to be 
mounted, and a stabilizer bracket mount portion 217. In 
addition, the right longitudinal member 201 has a 
separate bracket 292 constituting a separate mount 
portion which is mounted on the suspension bracket mount 
portion 215 and which has a front upper lower-side bracket 
262 (refer to Fig. 20) on which a lower arm 262 is to 
be mounted, affront connecting portion 344 formed on the 
front end portion 333, a rear connecting portion 345 
formed on the rear end portion 334, and a partition side 
piece 346 formed at a deep portion in the front connecting 
portion 344 . 

The left longitudinal member 201 is similar to the 
right longitudinal member 2 01 , and hence, the description 
thereof will be omitted. 

The front and rear cross members 202, 203 are cross 
members of molded products formed by obtaining a square 
pipe from, for example, a tubular extruded material (an 
extruded product) or a similar protruded material (a 
protruded product) and further applying a bulging process 
to the square pipe so obtained so as to form it into a 
partially irregular shape (corresponding to recessed 
portions 221, 221). The front cross member 202 is, as 
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shown in Fig. 16, such that a curved portion 248 is formed 
at a center thereof which is curved in such a manner as 
to be convex or protrude upwardly in order to avoid the 
interference with the rear differential gearbox 54 (refer 
to Fig. 3). In addition, the front cross member 202 is 
such that recessed portions 221, 221 are formed in such 
a manner as to continue from the center to the left and 
right thereof and distal end portions 249, 249 are formed 
to continue from the recessed portions 221, 221, so as 
to be fitted in the front connecting portions 344, 344 
with slightly smaller dimensions than internal 
dimensions of the front connecting portions 344, 344. 
The rear cross member 203 has a pair of left and right 
mount through holes 222, 222. 

Both ends of the front and rear cross members 202, 
203 are inserted into the left and right longitudinal 
members 201, 201 so as to be joined integrally thereto. 

Next, the bracket (recessed portion) 221 provided 
in the front cross member 202 will be described based 
on Figs . 16 to 18 . 

Figs. 16(a) to (e) are diagrams which show the 
configuration of the front cross member according to the 
invention, in which Fig. 16(a) shows a configuration 
resulting when the front cross member 202 is viewed from 
the front thereof, Fig. 16(b) shows a configuration 
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resulting when the front cross member 202 is viewed from 
front and below, Fig. 16(c) shows a configuration of the 
front cross member 202 which results when taken along 
the line c-c in Fig. 16(a), Fig. 16(d) shows a 
configuration of the front cross member 202 which results 
when taken along the line d-d in Fig. 16(a), and Fig. 
16(e) shows a configuration of the front cross member 
202 which results when taken along the line e-e in Fig. 
16(a) . 

Figs. 17(a), (b) are diagrams which show the 
configuration of the front cross member according to the 
invention, in which Fig. 17(a) shows the configuration 
of a section of the front cross member 202 which results 
when taken along the line d-d in Fig 16 (a) , and Fig. 17 (b) 
shows a bush mounting structure in which an elastic bush 
240 is mounted in a portion whose section is shown in 
Fig. 17(a). 

Fig. 18 is a perspective view which shows a 
configuration in which the elastic bushes are mounted 
in the front cross member according to the invention. 

As shown in Figs. 16 and 17(a), the front cross 
member 202 is a frame which is made up of a tubular member, 
and this tubular member is a member which is formed to 
have a substantially quadrangular closed section by an 
upper plate 231, a front side plate 232, a lower plate 
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233 and a rear side plate 234. The front side plate 232 
corresponds to a front surface of the rear subframe 53 
shown in Fig. 13. The lower side plate 233 is parallel 
to the upper plate 231, and the rear side plate 234 is 
parallel to the front side plate 232. 

The front cross member 202, which is configured as 
described above, is such that the shape of a section which 
lies normal to an axis thereof is recessed towards an 
inside (in a direction indicated by arrows al, al) of 
the section at an intermediate position along the length 
thereof, so that resulting recessed portions 221, 221 
constitute brackets. The recessed portions 221, 221 are 
elongated narrow recesses which generally extend along 
an arch-like shape of the front cross member 202. 

To be specific, the recessed portion 221 is 
configured so as to exhibit a rectangular section by 
recessing the lower plate 233 in such a manner as to be 
folded back from an edge of the front side plate 232 and 
an edge of the rear side plate 234 into the inside of 
the closed section, so that portions of the lower plate 
233 so folded back extend inwards along the front and 
rear side plates 232, 234 via resulting upper and lower 
folded-back portions 235, 235 so as to constitute front 
and rear bracket plate portions 236a, 236b while a portion 
between ends of the portions of the lower plate 233 so 
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extended constitutes the bottom 237. 

As shown in Fig. 17(a), the front bracket plate 
portion 236a is situated at a position which is spaced 
apart by a given dimension from the front side plate 232, 
and the rear bracket plate portion 236b is situated at 
a position which is spaced apart by a given dimension 
from the rear side plate 234. The front and rear side 
plates 232, 234 and the front and rear bracket plate 
portions 236a, 236b are flat plates which are parallel 
to each other. Due to this, there are provided given 
space portions S2, S2 within the folded-back portions 
235, 235. Consequently, the folded-back portions 235, 
235 can be said to be portions which are formed so as 
to continue from the front cross member 202 which is the 
tubular member. In addition, the folded-back portions 
235, 235 and the bracket plate portions 236a, 236b are 
made to oppositely face each other via the given space 
portions S2, S2, respectively. The bottom 237 is 
situated at a position which is spaced apart at a given 
interval from the upper plate 231. 

Thus, the front and rear bracket plate portions 236a, 
236b can be formed on inner surfaces of the recessed 
portion 221 . 

As is clear from what has been described heretofore, 
the recessed portion 221, functioning as the bracket, 
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has the bracket plate portions 236a, 236b and the 
folded-back portions 235, 235 which are folded back from 
the bracket portions 236a, 236b. Thus, the bracket 221 
is characterized by being provided integrally in the 
front cross member 202 which is made up of the tubular 
frame at the intermediate position along the length 
thereof . 

Furthermore, as shown in Fig. 16, the bracket 221 
has a pair of left and right bolt through holes 238, 238 
which penetrate horizontally. These bolt through holes 
238, 238 are such as to pass through the front and rear 
side plates 232, 234 and the front and rear bracket plate 
portions 236a, 236b and are situated at positions which 
are symmetrical with each other with respect to the 
transverse center line CL . 

As shown in Fig. 17 (a) , among the bolt through holes 
238, a hole diameter of the hole portions provided in 
the front and rear side plates 232, 234 are larger than 
a hole diameter of the hole portions provided in the 
bracket plate portions 236a, 236b. 

The bracket 221 is such that a tubular collar 239 
is inserted thereinto from the hole portion in the rear 
side plate 234 at a position where the bolt through hole 
238 is provided, and a distal end of the collar 239 which 
leads the insertion is brought into abutment with a plate 
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surface of the rear bracket plate portion 236b, whereby 
the collar 239 is joined to the bracket 221 from the hole 
portion in the rear side plate 234 by virtue of welding 
or the like- On the other hand, since the hole portion 
in the front side plate 232 is larger, a head portion 
of a bolt can be put in and out of the hole portion, and 
a tool can be hooked thereon. 

Figs. 17 (b) and 18 show the bush mounting structure 
in which a pair of left and right elastic bushes (damping 
members) 240 are mounted on the front cross member 202 
by the brackets 221. The elastic bush 240 is a vibration 
preventive member which is configured such that an inner 
tube 241 and an outer tube 242 which surrounds the inner 
tube 241 are connected together by means of an elastic 
element 243 such as a rubber or the like, and an arm member 
such as a suspension arm 247 which suspends, for example, 
the rear differential gearbox 54 (refer to Fig. 3) is 
integrally provided on the outer tube 242. 

The bracket 221 is characterized by being disposed 
in such a manner that ends of the inner tube 241 are held 
by the bracket plate portions 236a, 236b and being mounted 
by a bolt 244 which is passed through the inner tube 241 
and the bolt through hole 238 . The front and rear bracket 
plate portions 236a, 236b have planes which are brought 
into contact with respective end faces of the inner tube 
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241 . 

The bracket 221 constitutes a location where a load 
W is exerted directly on the front and rear bracket plate 
portions 236a, 236b via the bolt 244 when the inner tube 
241 is fitted between the front bracket plate 236a which 
is parallel to the front side plate 232 and the rear 
bracket plate portion 236b which is parallel to the rear 
side plate 234 with the load W exerted on the elastic 
bush 240. Consequently, the load is transmitted to the 
recessed portion 221 via the elastic bush 240 so as to 
be borne by the recessed portion 221, and as a result, 
the strength of the cross member (the front cross member) 
202 can be increased. Note that the load W is also 
transmitted directly to the rear side plate 234. On the 
other hand, while the construction allows the load W to 
be transmitted to the front side plate 232 via the lower 
plate 55, it is possible that the front side plate 232 
is given a similar construction to that of the rear side 
plate 234. 

In Fig. 17(b), a mounting procedure of the elastic 
bush 240 will be described. Firstly, the elastic bush 
240 is inserted into the recessed portion 221 or the 
bracket 221 from therebelow, and following this, the bolt 
244 is inserted into the bolt through hole 238 from the 
front side plate 232 side so as to be passed through the 
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inner tube 241 and the collar 239, a nut 245 being 
tightened thereon . 

Thus, the elastic bush 240 can be mounted on the 
front cross member 202 by holding both the ends of the 
inner tube 241 by the bolt 244 and the nut 245 via the 
bracket plate portions 236a, 236b and the collar 239. 
Since the front bracket plate portion 236a is spaced apart 
by the given dimension from the front side plate 232, 
the head portion 244a of the bolt 244 protrudes outwardly 
from the front side plate 232 in no case. 

In addition, since the collar 239 which is joined 
to the rear side plate 234 is brought into abutment with 
the plate surface of the rear bracket plate portion 236b 
and is fastened together with the ends of the inner tube 
241 by the bolt 244, the support rigidity of the front 
cross member 202 can be increased. 

As is clear from what has been described above, 
according to the vehicle subframe (the rear subframe) 
shown in Figs 16 to 18, since the front cross member 202 
of the rear subframe 53 has the recessed portions 221 
which are recessed continuously over a longitudinal 
direction of a cross member main body 52, the strength 
of the cross member (the front cross member) 202 can be 
increased by the recess of the recessed portion 221. 

Since the recessed portion 221 has the front bracket 
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plate portion 236a which is parallel to the front side 
plate 232 and the rear bracket plate portion 236b which 
is parallel to the rear side plate 234, the strength 
(section modulus) against the load W is increased by the 
front and rear bracket plate portions 236a, 236b, thereby 
making it possible to increase the strength. 

Since the recessed portion 221 is formed at a lower 
portion of the cross member main body 52 and is recessed 
upwardly (in a direction indicated by an arrow al in Fig. 
16(b)) and the elastic bush 240 (refer to Fig. 18) is 
fitted in the resulting recess, the load is transmitted 
to the recessed portion 221 via the elastic bush 240 
(refer to Fig. 17(b)) so as to be borne by the recessed 
portion 221, and as a result, the strength of the front 
cross member 202 can be increased. 

In addition, according to the bush mounting 
structure shown in Figs. 16 to 18, notwithstanding the 
simple configuration in which only the planes which are 
brought into contact with the end faces of the inner tube 
241 of the elastic bush 240 are provided on the bracket 
plate portions 236a, 236b and the folded-back portions 
235, 235 are provided by folding back the edges of the 
bracket plate portions 236a, 236b, the rigidity of the 
bracket plate portions 236a, 2136b can further be 
increased by the folded-back portions 235, 235. Due to 
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this, the mount strength and support rigidity of the 
bracket 221 on which the elastic bush 240 is mounted can 
be increased. Consequently, the load exerted on the 
bracket plate portions 236a, 236b from the elastic bush 
240 can sufficiently borne by the bracket 221 and the 
load can be transmitted to the front cross member 202, 
functioning as the frame, with good efficiency. 

Furthermore, since the bracket plate portions 236a, 
236b and the folded-back portions 235, 235 are made to 
oppositely face each other via the given space portions 
S2, S2, the rigidity of the composite component made up 
of the bracket plate portions 236a, 236b and the 
folded-back portions 235, 235 can be increased by such 
an extent. Thus, the rigidity of the bracket plate 
portions 236a, 236b and the folded-back portions 235, 
235 can further be increased. 

Additionally, since the bracket plate portions 236a, 
236b are formed on the inner surfaces of the recessed 
portion 221 by recessing the part of the front cross 
member (frame) 202 which is made up of the tubular member 
towards the inside of the section thereof, the bracket 
221 can integrally be formed on the front cross member 
202 which is made up of the tubular member with the simple 
configuration. Due to this, there is no need to mount 
a bracket made up of a separate member on the front cross 
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member 202. Since the number of components can be 
reduced, the lightening of the weight of the composite 
component made up of the front cross member 202 and the 
brackets 221 can be realized, and the reduction in 
production costs of the bush mounting structure can be 
realized. Furthermore, since there is no need to join 
a bracket made up of a separate member to the front cross 
member 202, the accuracy with which the composite 
component made up of the front cross member 202 and the 
brackets 221 is manufactured can be increased. Moreover, 
the load exerted on the bracket plate portions 236a, 236b 
from the elastic bush 240 can be transmitted to the front 
cross member 202 with good efficiency. 

Furthermore, since the folded-back portions 235, 
235 which are folded back from the bracket plate portions 
236a, 236b are formed to continue from the front cross 
member 202 which is made up of the tubular member, the 
load exerted on the bracket plate portions 236a, 236b 
from the elastic bush 240 can be borne by the entirety 
of the front cross member 202 via the folded-back portions 
235, 235 in an ensured fashion. The support rigidity of 
the bracket 221 which supports the elastic bush 240 can 
be increased with better efficiency. 

Figs. 19(a) to (c) are diagrams which show modi f ied 
examples of front cross members according to the 
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invention, the diagrams being made to show them in such 
a manner as to correspond to Fig. 17 (a) , and modified 
examples of portions where bolt through holes 238 are 
provided are shown therein. 

A modified example shown in Fig. 19(a) has an 
outwardly protruding annular collar portion 251 around 
an edge of a bolt through hole 238 which is opened in 
a front side plate 232. A modified example shown in Fig. 
19(b) has an inwardly protruding annular collar portion 
252 around an edge of a bolt through hole 238 which is 
opened in a front side plate 232. A modified example 
shown in Fig. 19(c) has a annular edge portion 253 around 
an edge of a bolt through hole 239 which is opened in 
a front side plate 232 which is thicker than the thickness 
of the front side plate 232. 

Thus, by providing the collar portions 251, 252 and 
the annular edge portion 253 by applying a burring or 
the like to the edges of the bolt through holes 238 opened 
in the front and rear front side plate 232 and bracket 
plate portions 236a, 236b, the strength around the holes 
can be increased so as to alleviate the stress 
concentration . 

Next, the configuration of surroundings of the rear 
side frame 53 and the rear suspension 260 will be 
described based on Fig. 20. Note that since the left and 
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right rear suspensions 260, 260 are similar in 
configuration to each other, only the left-hand rear 
suspension will be described, the description of the 
right-hand one being omitted. 

Fig, 20 is a perspective view which shows that the 
rear suspension is mounted on the rear subf rame according 
to the invention. The left rear suspension 260 is a 
suspension system which suspends a rear road wheel from 
the rear subframe 53 and is mainly made up of an upper 
arm 261 which is mounted on the upper-side brackets 214, 
214 in such a manner as to swing vertically, a front lower 
arm 263 which is mounted on the suspension bracket mount 
portions 215 ... by the lower front bracket 262 in such 
a manner as to swing vertically, a rear lower arm (not 
shown) which is mounted on the lower rear bracket 216 
(refer, to Fig. 13) in such a manner as to swing vertically, 
a knuckle 264 connected to the upper arm 216 and the front 
and rear lower arms 263, a rear cushion 265 which is 
mounted between the knuckle 264 and a rear damper housing, 
not shown, a trailing arm 267 which connects a front 
portion of the knuckle 264 to the lower front bracket 
262 and a rod-shaped stabilizer 269 which connects 
between left and right rear lower arms. 

The stabilizer 269 is to be mounted on the 
stabilizer bracket mount portion 217 of the rear subframe 
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53 by the stabilizer bracket 271. 

In the figure, reference numeral 272 denotes a drive 
shaft for the rear road wheel. Reference numerals 275, 
275 denote vibration preventive elastic bushes via which 
the rear differential gearbox 54 is mounted. 

Note that in the embodiment of the invention, the 
frames on which the elastic bushes 100, 240 are to be 
mounted are not limited to the front subframe 42 and the 
rear subframe 53, and hence, the embodiment of the 
invention can be applied to various types of frames, and 
the embodiment may be applied to, for example, to the 
body frame 20 . 

In addition, the tubular member which makes up the 
frame is not limited to tubes having square or 
substantially quadrangular shape, and hence, a tube of, 
for example, a round section may be used. 

Additionally, the mater ial s , shapes and dimensions 
of the frames and brackets are arbitrary. 

In addition, members that are mounted on the frame 
by the bracket via the elastic bush 100, 240 is not limited 
to the constituent member of the suspension and the rear 
differential gearbox 54 but may be arbitrary. 

Additionally, while the vehicle subframe of the 
invention is described as being applied to the four-wheel 
vehicle in the embodiment, the vehicle subframe of the 
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invention can be applied to a three-wheel vehicle, and 
there will be caused no problem when applied to general 
vehicles . 

While the invention has been described in detail 
with reference to the specific embodiment, it is obvious 
to those skilled in the art that various changes and 
modifications can be applied thereto without departing 
from the spirit and scope of the invention. 

The subject patent application is based on the 
Japanese Patent Application (No. 2004-102969) filed on 
March 31, 2004 and the Japanese Patent Application (No. 
2004-102133) filed on March 31, 2004, and the contents 
thereof are incorporated herein by reference. 
< Indus trial Applicability> 

The vehicle subframe of the invention is preferred 
for four-wheel vehicles. 

In addition, the bush mounting structure of the 
invention is preferred for vehicles such as motor 
vehicles in which constituent members of suspension 
systems and power transmission systems are mounted on 
a frame. 
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